For cite this article you must use the next reference: Menescardi, C.; Moya, I.; Ros, C.; were analyzed. Kruskall-Wallis followed by Mann Whitney U tests were used to analyzed differences between groups (p < 0.05). There are differences in F and NF according to the weight category. In NF phase, heavy athletes (welter, light-heavy and heavy) had longer NF periods than lighter athletes (fin, fly, light and light-middle). In F phase, fin, lightmiddle and light-heavy performed shorter F phases than fly, bantam, feather, light, welter, middle and heavy. Eventually, trainings must be prepared to simulate competitive F and NF phases according to the weight category in the sample analyzed. Thus, coaches should propose to athletes F:NF ratios of activity similar to the real competition according to the weight category of each athlete in addition to the characteristics of each competitor.
Introduction
Taekwondo (TKD) is a combat sport that is known for fast and powerful kicks (Estevan, Falco, Freedman Silvernail, & Jandacka, 2015) . The TKD competition system works by direct elimination according to weight category and gender (WTF, 2012) . In this case, the elimination of the opponent by a knock out or points results in a bout victory (WTF, 2012) . In TKD, victory by points is achieved by performing kicks and punches to the trunk, generating strength above a pre-established threshold or to the head (only kicks) with a simple contact, thus, achieving a score WTF, 2012) . Importantly, TKD bouts have an intermittent nature. After high intensity kicks and punches, there are lower intensity actions, where the athlete observes the opponent and prepares a new attack. This period is called skipping due to the movements that are performed between the fighting (F) and non-fighting (NF) time to characterize the physical demands of TKD. As mentioned above, TKD is an intermittent exercise, where the physiological response depends on the duration and intensity of the effort and pause (Glaister, 2005) . A review of the current literature suggests that fewer studies have examined this relationship in TKD competition. Heller et al. (1998) showed that 17-18% of the bout total time corresponds to F actions, while 50-57% is corresponds to NF actions.
Previous studies have analyzed this relationship or F:NF ratio in different competitions. In high-level competition, for example, in Olympic Games or in World Championships, there are similar times of F -around one and a half seconds. However, the NF times vary throughout competitions, being inferior in Olympic Games (8.3 ± 3.2 s) than in World Championships (10.1 ± 4.5 s) (Santos et al., 2011) . From this study, we could extract an F:NF ratio (synonym of ratio effort:pause; E:P) of 1:4 (Santos et al., 2011) . On the other hand, in national competitions (Matsushigue et al., 2009 ), the F and NF times have been found to be around seven and half seconds, showing a ratio of 1:1 and 27 ± 13 actions per bout.
However, it appears that these athletes perform a greater number of actions. In this sense, Menescardi et al. (2012) found that the mean actions per bout were superior to those previously mentioned (31.52 ± 7.87 for male and 34.72 ± 12.81 for females). The most recent study was carried out by Santos et al. (2014) , with World Championship competitors dividing the sample according to the gender and weight categories. This study showed ratios of 1:6, with F periods of around 1.5 s and NF period of around 13.6 s with 9.1 ± 2.3 actions per bout. 
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With regard to the weight category, it is shown that light males performed F times that were superior to heavies and lower NF times than the heavies. is not possible to extrapolate these data to cadet competitors who compete under different competition rules (e.g., less bout time) (Tornello et al., 2013) . Therefore, the objective of this study is to analyze the F and NF times depending on the weight category in taekwondo cadet athletes, since it is hypothesized that athletes with a greater weight could perform NF phases longer than athletes of lighter categories.
Method

Study design
The present study is framed into observational methodology (OM), with a diachronic, nomothetic and multidimensional observational design, placing it in the IV quadrant. The order and duration parameters that are related to the nature of the data in the observational designs allow us to establish four quadrants according to the type of data (event-based vs.
time-based). The first quadrant corresponds with data type I (sequential and event-based), the second with type II data (concurrent and event-based), the third with type III data (sequential 
Variables
The analysis of the bouts was carried out following the movement phases settled by Tornello et al. (2013) (F and NF). The F phase was considered as an active temporary phase in which the technical exchange (e.g., kicks, punches, blocks, etc.) between opponents is given, as well as movements (e.g., feints, guard and direction changing or steps) that could precede the attack in order to confuse or surprise the opponent and score (Tornello et al., 2013) . Feints are considered to be a threat (i.e., displacement), made with the aim of confusing the adversary (Gonzalez Iglesias, Mirallas, & Esparza, 2011). The type of guard is categorized according to the position that is taken by the taekwondoists before starting the movement (on the ground). Thus, a change of guard is the change of the initial position of the movement, which is usually performed by a movement of skipping movement. Meanwhile, the NF phase was considered as an active temporary phase including tactics planning, observation and physical preparation for the attack (e.g., safety distance, guard changing, direction changing, feints or steps) (Tornello et al., 2013 ). The present analysis was descriptive and differential. As shown in Table 1 
Data Analysis
Kolmogorov-Smirnov test was performed to test the normal distribution of the sample.
As it does not follow a normal distribution, nonparametric tests were performed. Thus, Kruskal-Wallis test was carried out to determine the significant differences in the mean duration of each F and NF between different weight categories. Mann Whitney U test was used for pairwise comparisons. These were all performed with SPSS version 23.0 (Chicago, Inc.) license from the Catholic University of Valencia, with a significance level of p < 0.05.
Results
Significant differences were found according to the weight category in NF (χ 2 (9) = 61.026; p < 0.01) and F (χ 2 (9) = 31.753; p < 0.01) phases. Table 2 shows a descriptive analysis (mean and standard deviation) and differential of the variables analyzed.
In the NF phase, the semi-heavy and heavy competitors performed longer periods than fin (p < 0.01 in both comparatives), fly (p < 0.01 in both cases), feather (p = 0.02 and p = between cadet athletes in a national championship, independent of the weight category. In our case, it is found that, in the NF phase, athletes with a higher weight (i.e., superlight, semiheavy and heavy) performed longer periods than athletes with a lower weight (i.e., fin, fly, feather, light and semi-middle). This could be due to the higher corporal mass of the heavier athletes, who could expend more energy in actions to contact the opponent and, therefore, This study is the first to show the F and NF times in taekwondo cadets being adjusted to regulatory delimitations of the weight category. It also shows the relevance of these categories due to the different behavior shown between different weight categories. Among the limitations of the study, there is the inherent subjectivity of any observation or the unobservability periods that are found in the official videos (Santos et al., 2014) . However, these periods did not exceed 10% of the same, and are within the acceptable limits (Anguera, 1990) . Another limitation of the study is the biased analysis of the finals and semifinals of the championship. As such, the results may only be applicable to the taekwondo cadet population.
However, future studies with all of the cadet competitors should be carried out in order to check whether the patterns that are shown in the present study are reproduced.
Conclusion
To conclude, the aim of this study was to analyze the time of F and NF in taekwondo cadets according to their weight category. From the results, it is concluded that, considering the taekwondo athletes analyzed, the heaviest weight categories performed longer NF and shorter F phases. Thus, for the analyzed sample, athletes (finalists and semifinalists) should prepare trainings with F and NF times that are similar to those found by each weight category.
Finally, this study proposes that the performance of F:NF ratios that are similar to the reality of each weight category could allow coaches and athletes to achieve a preparation according to their characteristics, which could allow them to achieve their objectives.
